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22 QIAprep Miniprep Handbook   12/2006
Protocol: Plasmid DNA Purification Using the QIAprep
Spin Miniprep Kit and a Microcentrifuge 
This protocol is designed for purification of up to 20 μg of high-copy plasmid DNA from
1–5 ml overnight cultures of E. coli in LB (Luria-Bertani) medium. For purification of 
low-copy plasmids and cosmids, large plasmids (>10 kb), and DNA prepared using
other methods, refer to the recommendations on page 44. 
Please read “Important Notes” on pages 15–21 before starting.
Note: All protocol steps should be carried out at room temperature. 
Procedure
1. Resuspend pelleted bacterial cells in 250 μl Buffer P1 and transfer to a micro-
centrifuge tube.
Ensure that RNase A has been added to Buffer P1. No cell clumps should be visible
after resuspension of the pellet.
If LyseBlue reagent has been added to Buffer P1, vigorously shake the buffer bot-
tle to ensure LyseBlue particles are completely dissolved. The bacteria should be
resuspended completely by vortexing or pipetting up and down until no cell clumps
remain.
2. Add 250 μl Buffer P2 and mix thoroughly by inverting the tube 4–6 times.
Mix gently by inverting the tube. Do not vortex, as this will result in shearing of 
genomic DNA. If necessary, continue inverting the tube until the solution becomes
viscous and slightly clear. Do not allow the lysis reaction to proceed for more than 
5 min.
If LyseBlue has been added to Buffer P1 the cell suspension will turn blue after addi-
tion of Buffer P2. Mixing should result in a homogeneously colored suspension. If
the suspension contains localized colorless regions or if brownish cell clumps are
still visible, continue mixing the solution until a homogeneously colored suspension
is achieved.
3. Add 350 μl Buffer N3 and mix immediately and thoroughly by inverting the tube
4–6 times.
To avoid localized precipitation, mix the solution thoroughly, immediately after
addition of Buffer N3. Large culture volumes (e.g. ≥5 ml) may require inverting up
to 10 times. The solution should become cloudy. 
If LyseBlue reagent has been used, the suspension should be mixed until all trace
of blue has gone and the suspension is colorless. A homogeneous colorless sus-
pension indicates that the SDS has been effectively precipitated. 
4. Centrifuge for 10 min at 13,000 rpm (~17,900 x g) in a table-top microcentrifuge.
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5. Apply the supernatants from step 4 to the QIAprep spin column by decanting or 
pipetting.
6. Centrifuge for 30–60 s. Discard the flow-through.
7. Recommended: Wash the QIAprep spin column by adding 0.5 ml Buffer PB and 
centrifuging for 30–60 s. Discard the flow-through.
This step is necessary to remove trace nuclease activity when using endA+ strains
such as the JM series, HB101 and its derivatives, or any wild-type strain, which
have high levels of nuclease activity or high carbohydrate content. Host strains
such as XL-1 Blue and DH5α™ do not require this additional wash step.
8. Wash QIAprep spin column by adding 0.75 ml Buffer PE and centrifuging for 
30–60 s.
9. Discard the flow-through, and centrifuge for an additional 1 min to remove residual
wash buffer.
Important: Residual wash buffer will not be completely removed unless the 
flow-through is discarded before this additional centrifugation. Residual ethanol
from Buffer PE may inhibit subsequent enzymatic reactions.
10. Place the QIAprep column in a clean 1.5 ml microcentrifuge tube. To elute DNA,
add 50 μl Buffer EB (10 mM Tris·Cl, pH 8.5) or water to the center of each QIAprep 
spin column, let stand for 1 min, and centrifuge for 1 min.
Protocol: Plasmid DNA Purification Using the QIAprep
Spin Miniprep Kit and 5 ml Collection Tubes
The QIAprep Spin Miniprep procedure can be performed using 5 ml centrifuge tubes
(e.g., Greiner, cat. no. 115101 or 115261) as collection tubes to decrease handling.
The standard protocol on pages 22–23 should be followed with the following 
modifications:
Step 4: Place a QIAprep spin column in a 5 ml centrifuge tube instead of a 2 ml
collection tube.
Step 6: Centrifuge at 3000 x g for 1 min using a suitable rotor (e.g., Beckman®
GS-6KR centrifuge at ~4000 rpm). (The flow-through does not need to be 
discarded.)
Steps 7 For washing steps, centrifugation should be performed at 3000 x g for 1 min.
and 8: (The flow-through does not need to be discarded.)
Step 9: Transfer the QIAprep spin column to a microcentrifuge tube. Centrifuge at





















1. Grow bacteria in 2-3 ml LB medium without antibiotics·o\(ernight. I
I
'\.I •
2. Inoculate 1 ml overnight culture in 50 ml medium A. Sha~e at,'300 rpm in 37~C until
00600 goes up to 0.2-0.5 (about 2 hrs). .,'("
I I
3. Cool culture on ice for 10 min. Pellet cell at1 '500 g for 10 .m~rrqt·42C.
.. . ,
, . / . ~
4. Suspend pellet in 0.25 ml of cold medium A (stored on ice) l:5y"gen.tly p·petting..
• I
5. In an eppendorf tube on ice, mix 1 ml of cold medium B with 200 IJI of cell
suspension by gentle pi petting,
"
6. Aliquot 100 IJI per tube and store at ·80°C for u~ to a year/ ( ..' ~
~ 7. Combine DNA (25 ng) with 100 IJI competent cells, Leaye on ice for 30 min.
I ..c:.~~ .: . • ( Q~ Do 'I )
8. Heat s'hock the cells at 42°C for 60 sec. Cool o~ ice fo 2·5 min. Add 0.9lril .
prewarmed LB. Incubate at 3t"lC for 1hr, shake a\?'50 rpm. " ~~(4S~..) f'- .. Iv.. ~i~lr __.- Sf"r'I c~US' '.(~ 5~
9. Spread 10 and .1 00 lJl on agar, plates containing antibiotics. o...."'"t t.t~o
(spn..j ,..O~ ) It:. I.v.l{ ,1-. ,,_,~ ~t ~j\ ~·G le.~
1O.lncubate plates inverted at 37°C overnight. k ItlDtIv~ kit
Medium A: ( () c.d'd ~ rt.+'t:v
LB medium with 10mM MgCI2 or MgS04 and 0.2% glucose. ~;~ Pf.lrt ;"r", 10'1,,(
LB 50 ml SIJo~.
MgCI2 (1 M) 0.5 ml
Glucose (20u/o) 0.5 ml
Medium B:




MgCI2 (1 M) 0.6 ml
PEG 8000 6 g
LB, Mg salt stock and glycerol should be sterile. PEG can be added as powder. The final solution
does not have to be sterilized. The solution can be stored at 4°C for at least several months.




Plate 4.5x106 293T cells (DMEMI1 0% FBS) in a 1O~cm r,late and incubate at
37QC overnight. It can be scaled down to 6-cm (1.6x10 ) or 6-well (5.5x105)
plates.
Note: Do not use 293T cells that have been confluent. 70-80% confluence
will be most efficient for transfection.
Day 1:
Thaw out reagents to room tempell8ture before proceeding with transfection.
1. Change medium (DMEM+10% FBS) 2hr prior to transfection (Optional).
2. Prepare DNA mix for transfection. For each 10-cm plate; add the following
to 5ml polypropylene tube:
• 10 ~g DNA of interest
• 0.1 to 0.,2 IJg of reporter vector (optional) - GFP, DslRed, or LacZ
• Bring mixture up to 437.5 IJI with 0.1 xTE
d' t t bl b II dI tt .or I eren size p a es, sca e own accor InQ 0 a e eow.
2xHBS 2M CaCI2 DNA mix
10-cm plate 500 ~I 62.5 ~I 437.5 IJI
6-cm plate 250 ~I 31 I-JI 219 IJI
6-well plate 83 ~I 10.5 ~I 73 ~I
F d·ff
Note: You can make a master mix if you have multiple plates of the same
transfection. However, you need to do each transfection separately for
high efficiency.
3. Vortex the DNA mix on highest speed setting and add 62.5 I-JI of 2M
CaCI2 . While still vortexing, add 500 I-JI 2XHBS drop wise to the
DNAlCaCI2 mix (roughly 2 drops/sec using a P1 000 pipette).
4. Immediately add HBS/DNA solution onto cells. Do it in a gerntle, drop wise
manner and spread it across cells in medium.
5. Incubate cells in 37QC 'incubator overnight. In a few minutes you should be
able to observe, under microscope, evenly distributed small black particles
on top of the cells.
1
Day2:
Change medium (OMEM+1 0% FBS). You can generally see the expression of
reporter to have an idea of transfection efficiency (>75%). Expression of
reporter will be better next day.
Day3:
In general, 48 hr post transfection is the optimal time for the expression of
transfected DNA construct and the optimal time for your assays.
2xHBS:
• Make stock solution of Na2HP04 dibasic (75 mM) (5.25 9 Na2HP04 in 500
ml H20 or 4.02 9 of Na2HP04-7H20 in 200 ml of H20)
• Make 2xH8S:
o 8.0 9 NaCI (Final 275 mM)
o 6.5 g HE.PES (Sigma Cat # H-1'006) (Final 50 mM)
o 10 mil Na2HP04 stock solution (Final 1.5 mM)
• Bring volume close to 500mls. Divide .into 3 batches and adjust pH each to
6.95, 7.00, and 7.050 using HCI. Test each batch using LacZ, OsRed, or
GFP to see which pH gives the best transfection efficiency.
• Aliquot and store at -20 QC.
2M CaCI~
• Add 14.702 9 of CaC12·2H20 to 50ml H20.
• CaCI2 is from Mallinkrodt, Cat # 4160. It is important to use their CaCI2 .
• Aliquot and store at -20 QC.
2
Preparation of celllysates from cultured cells
Zhang lab (21007)
Cells should be in log phase growth, not in confluence.
1. When cells are 75% confluent, remove medium using vacuum;
Wash cells twice with ice-cold PBS to remove residual medium;
After tt1e second wash, tilt the plates and completely remove ~BS;
2. Add lysis buffer with freshly added protease inhib.itor (Roche's comptete mini-
tablet, one tablet dissolved in 500 \-II water gives 20X solution). Depending on
the number of cells in the plate, adjust the volume of lysis buffelr. Typically, in
a 10cm plate, use 250-500 \-II of lysis buffer.
For Western analysis, RIPA buffer offers complete lysis.
For Immunoprecipitation, NP40 lysis buffer preserves protein~protein
interaction"
3. Scrape cells from plates using a cell lifter, and collect it into an eppendorf
tube on ice;
4. In the cold room, rotate tubes using the rotating shake for 0.5~1 hr;
5. Spin at highest speed for 10 min. Carefully remove the supernatant to a new
tube, mix well, aliquot, and store in the -80QC freezer. .:s~ 5"0'~....1\""'tq......'t.) -r~ rIM
RIPA buffer:




0.5% Deoxycholic acid, sodium salt (sodium deoxycholate)
0.02% sodium Azid
N1P40 lysis buffer:
50 mM Tris-HCI (pH 7.5 or 7.4)
150 mM NaCI
0.5% NP40 (Le. Igepal CA-630)
5X SOS Iloading buffer








f1.-c...i 1\ Jk •...b..i f~
~ L4l...I1,l ):.:l LU.. •
Uk~f'J r;-u:...
I?e- ~ I _~L
. r~I.:~~ ~-i.....
RNA prep
1. Collect cells with a method appropriate for your cell line (trypsin or pipetting).
2. Count the cells using the hemocytometer and resuspend cells in media at lctlmL.
Fill epi tubes with ImL of cells per tube. If cells are concentrated enough such
that 106 cells is 1ess than 1mL, do not resuspend the cells and instead just pipette
106 cells into each epi tube.
3, Spin cells at 1400 for 4 minutes. Aspirate off the supernatant and resuspend in
1mL of Tri I.o!.
4. Incubate for 5 minutes.
hID\, h1'5. Add 200uJ chloroform. 'Ulf f\~ r g.u. tl
6. Shut caps tightly and shake vigorously for,lS s,econds. I~cubate at 30C for 2
minutes. ~.~ -,.(J). ~ ~'~ Ih-M ~c:.. ,
7. Centrifuge at 12000 for 15 minutes.
8. Solution separates into red phenol phase, interphase, and upper aqueous phase.
,
9. Transfer aqueous phase to new tubes and add SOOUI of isopropyl aleo
10. Incubate samples at 30C for 10 minutes.
II. Centrifuge at 12000 for 10 minutes.
12. Remove the supematantand add ImL of 75% ethanol. Vortex.
13. Ceutrifuge at 7500 for 5 minutes.
I4. Remove the supernatant and let pellets air dry for 10 minutes.
15. Resuspend in 20 ul RNase free water.
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First-stran(j eDNA synthesis usin9-S..uperssrIIpt nRT:
Zhang lab (2007)
. ) (~'(w il\?~ (
Total reaction volume: 20 ilL for up to 5 ~g of total RNA. " r""';"{'/'I\ ,A t...~ ·vJ I' \.
Rt....~..;; ...k<.. RN A\S C~~;
1. Add following componellts to an RNase free tube, mix well;
Oligo dT1B (1 j.l,g/j.l.L) 0.5 ).XL
Up to 5 Ilg RNA (;).~ 12,>.14) X III i ... ZO ",L y~n,.o'\o
DEPC-H20 up to 12 j.lL (volume cannot exceed 12 Ill)
2. Heat mixture to 65°C for 10 min and quickly chill on ice for 5 min. This step
denatures the 2° structl,Jre of RNA. Qu'ickly chilling prevents reformation of the
2° structure- but allows the annealing of oligo dT18 to the RNA.
3. Collect the contents in the tube by centrifugation briefly;
4. Add the cocktail (make cooktail of these 4 components), mix weill;
5X fi,rst strand buffer 4 ilL
0.1 M DTT 211lL
dNTP mix(10 mM eadl) 1 III
Superscript II RT (200 units/ilL) 1 ,Ill
5. Incubate at 42 Q C for 1 hour;
6. Add another 1J.ll Superscript II FIT and incubate at 42°C for another 1 hour.
This step allows maximum efficiency of RT.
I. Inactivate the reaction by heating at 70°C for 15 minutes and place in ~20°C.
NOTES:
1.. Calculate RNA concelltration by using 100260=40 Ilg/ml (as opposed to 50
/.1g/ml tor DNA.)
2. To check the quality of total RNA, run a quick mini-gel: Clean gel box
thoroughly before use. Pour a 1% agarose gel. Run -0.5 /.1g of RNA sample
at high voltage (160 V) very quickly for 1'0·15 minutes. look for 3 ribosomal
RNA bands.
3. Spin after each step for a few seconds so that the condensation from the top
of the tube settles down.
4. While making dNTP stock solution, add 10 mM of EACH nucleotide.
5, Do not use more than 10% of your RT product for PCR,
Calcium Phosphate Transfection for 'Lentivirus Production
Zhang Lab (2007)
Day 0:
Plate 4.5xl06 293T cells (DMEM+10% FBS) in a i0-em ~Iate and incuba~e at
37QC overnight. It can be scaled down to 6-cm (1.6x1 0 ) or 6-well (5.5x105)
plates.
Note: Do not use 293T cells that have been confluent. 70·80% confluence
will be most efficient for transfection.
Day 1:
Thaw out reagents to room temperature before !proceeding with transfection.
1. Change medium (DMEM+10% FBS) 2hr prior to transfection (Optional).
2. Prepare DNA mix for transfection, For each 10-cm plate, add the following
to 5ml polypropylene tube:
• 10 I-Ig DNA of lentiviral construct
• 6.5 I-Ig packaging vector (pCMV-dR8.74)
• 3.5 pg envelope vector (pMD2~VSVG)
• 0.1 to 0.2 pg of reporter vector (optional) - GFP, OsRed, or LacZ
• Bring mixture up to 437.5ul with 0.1 xTE
Note: 1. The rat'io of DNA: packagirng vector: envelop,e vector is
crucia'il for maximum viral titer.
2. You can make a master mix if you havoS multiple plates of the
same transfection. However, you need to do each transfection
separately for high efficiency.
3. Vortex the DNA mix on highest speed settinQl and add 62.5 1-11 of 2M
CaCI2 . While still vortexing, add 500 f..J1 2XHBS drop wise to the
DNAICaCI2 mix (roughly 2 drops/sec using a P1 000 pipette).
4. Immediately add HBS/DNA solution onto cells. Do it in a gentle, drop wise
manner and spread it across cells in medium.
5. Incubate cells in 37QC incubator overnight. In a few minutes you should be
able to observe, under microscope, evenly distributed small black particles
on top of the cells.
Note: we have always package virus in 37QC incubator although it has
been reported that virus is more stable if incubation is carried out at 32 QC.,
Day2:
Change medium (DMEM+10% FBS). You can generally see the expression of
reporter to have an idea of transfection efficiency (should be >75%).
Expression of reporter will be better next day. Virus can be collected, but titer
is generally low.
If you want to titer the virus, plate target cells now for infection tomorrow (3
1O-cm plates per virus for 3 different titrations).
Da'l3:
1. Collect the viral supernatant. If there are lots of floating cells, spin at 1500
rpm for 5 min and collect the supernatant. You can filter the supernatant
through 0.45 ~m filter to remove 293T cells. Alternatively, if you are not
using it on the same day, store at -80PC will kill any cells in tbc virus
supernatant.
2. Aliquot and store at -80QC.
If you are tittering or infecting target cells, follow the rest of the protocol:
1. Add 7 ~I 1000X polybrene (1 OOOx = 5-8 IJg/ml) to eact) 10-ern plate of
target cells (7 ml medium to cover cells but decrease the total volume).
Add 0.11J1, 11J1, or 101J1 of virus supernatant to each plate of cells for
tittering your virus, Incubate at 37QC overnight.
2. Next day, change medium and incubate overnight at 37QC.
3. 48 hr post ,infection, cells are now ready to be assayed for biochemical
event of interest (ex. start selection with appropriate antibiotics). Tile
actual reverse transcription and integration of virus take place within 24~36
hours, depending on cell growth kinetics.
2XMBS:
• Make stock solution of Na2HP04 dibasic (75 mM) (5.25 g Na2HP04 in 500
ml H20 or 4.02 Ql of Na2HP04·7H20 in 200 ml of H20).
• Make 2xHlBS:
o 8.0 g NaCI (Final 2.75 mM)
o 6.5 g HEPES (Sigma Cat # H-7006) (Final 50 mM)
o 10 ml Na2HP04 stock solution (Final 1.5 mM)
• Bring volume close to 500mls. Divide into 3 batches and adjust pH each to
6.95, 7.00, and 7.05 using HCI. Test each batch using LacZ, OsRed, or
GFP to see which pH gives the best transfection efficiency.
• Aliquot and store at -20 QC.
2M CaCb:
• Add 14.702 g of CaCb·2H20 to 50ml H20.
• CaCb is from Mallinkrodt, Cat # 4160. It is important to use their CaCI2.
• Aliquot and store at -20 QC.
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Journal	
   The journal is a record of the work accomplished toward this study in the Zhang lab; it contains 
results, protocols, and general impressions of lab work. The first entry took place on August 23rd 2010, 
and an entry was recorded upon almost every visit to the lab when lab work was carried out. The last 
entry recorded was March 31, 2011 this does not represent the end of work with this study, and 
experiments will continue to be carried out until the completion of the experiment.  
 
 
























































































